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GENERAL PHYSICS TOPICS 
Education and training 
Teaching approaches to particular topics 
and student experiments 
Educational aids 


MEASUREMENT AND METROLOGY 
Measurement and error theory 
Units 
Measurement standards 
Determination and value of fundamental 
constants 


PHYSICAL INSTRUMENTATION AND 
EXPERIMENTAL TECHNIQUES 
Time, mass and geometrical parameter 
measurements 
Mechanical measurements and techniques 
Acoustic and ultrasonic measurements and 
techniques 
Thermal instruments and techniques 
Thermometry, Calorimetry, Hygrometry 
High temperatures 
Cryogenics 
Pressure measurement and techniques 
High pressures 
Vacuum 
Optical instruments and techniques 
Optical workshop techniques and optical 
testing 
Photometry and colorimetry 
Spectrometry 
Ellipsometry, Microscopy 
Interferometry 
Holographic instruments and techniques 
Laser accessories and instrumentation 
Photographic instruments and techniques 
Electrical instruments and techniques 
Magnetic instruments and techniques 
Magnetic resonance spectrometers and 
instruments 
Elementary particle and nuclear instruments 
and techniques 
Accelerators 
Beam handling 
Particle and ion sources and targets 


Energy loss, scattering and energy-range 


relations 
Angular correlation techniques 
Radiation detection and measurement 
Track visualisation 
Counting circuits and electronics 
Particle spectrometers 
Mass spectrometers 
Other instrumentation and experimental 
techniques 
Electron and ion microscopes and 
microscopy 
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X-ray and gamma-ray techniques 

Computer applications in instrumentation 

Biophysical instrumentation and 
techniques 

Instruments and techniques for chemical 
analysis 

Gravimetric instruments and techniques 

Fixid dynamical instrumentation and 
techniques 


MATHEMATICAL AND GENERAL 
THEORETICAL PHYSICS 


MATHEMATICAL METHODS 
Algebra and geometry 
Analysis 
Probability and statistics 
Numerical methods and computational 
physics 
Other topics in mathematical physics 


CLASSICAL MECHANICS 
Classical mechanics of discrete systems 
Centinuum mechanics 
Elasticity 
Plasticity 
Rheology 
Elastic waves, vibrations 
Classical field theory 
Electromagnetic wave theory 
Guided wave and cavity theory 


QUANTUM MECHANICS 


RELATIVITY AND GRAVITATION 
Special relativity 
General relativity 
Gravitational waves and radiation 
Other theories of gravitation 
Unified Field theories 
Quantum theory: gravitons 
Gravitational experiments and observations 


STATISTICAL PHYSICS AND THERMO- 
DYNAMICS 
Statistical mechanics 
Quantum statistical mechanics: quantum 
fluids 
Fluctuation phenomena, random processes. 
Brownian motion 
Lattice theory and statistics, Ising problems 
Transport processes, theory 
Heat transfer 
Thermodynamics 


ELECTROMAGNETISM AND OPTICS 


ELECTROMAGNETISM 
Electric and magnetic fields, electrostatics 
Electromagnetic waves and oscillations 
Propagation 


‘The permission of the Institute of Electrical Engineers, London, for the Canadian Journal of Physics to use 
this subject classification is gratefully acknowledged. 
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Diffraction and scattering 
Interference 


OPTICS 

Propagation and transmission in homo- 
geneous and isotropic media 

Propagation and transmission in homo- 
geneous and anisotropic media 

Propagation and transmission in inhomo- 
geneous media 

Information theory 

Holography 

Image formation 


QUANTUM OPTICS 
Masers 
Lasers 
Gas lasers 
Liquid lasers 
Solid lasers 
Semiconductor lasers 
Laser resonators and cavities 
Laser beam interactions and properties 
Nonlinear optics 
Laser beam applications 


PARTICLE BEAMS AND PARTICLE 
OPTICS 
Electron beams, electron optics 
Ion beams, ion optics 


QUANTUM FIELD THEORY AND 
ELEMENTARY PARTICLE PHYSICS 


GENERAL 
Field theory 
Quantum electrodynamics 
S-matrix theory 
Symmetry and conservation laws 
Cra. 
Other symmetries 
Nonlinear symmetries 
Currents and their properties 
Dispersion relations and sum rules 
Relativistic scattering theory 
Miscellaneous 


WEAK INTERACTIONS 
Models 
Leptonic decays 
Semi-leptonic decays 
Non-leptonic decays 
Neutrino interactions 
Miscellaneous 


ELECTROMAGNETIC INTERACTIONS 
Electromagnetic effects on hadron states 
Electromagnetic corrections 
Electromagnetic decays 
Reactions induced by photons and leptons 
—two particle final states 

Reactions induced by photons and leptons 
—many-particle final states 

Miscellaneous 


STRONG INTERACTION THEORIES 
Composite models of hadrons 
Bootstrap models 
Duality and dual models 
Hadron classification schemes 
Complex angular momentum plane 
Other phenomenological models 
Miscellaneous theoretical ideas 
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HADRONIC PROCESSES AND PHENOM- 
ENOLOGY 
Low and intermediate energy reactions and 
scattering 
Nucleon-nucleon, including antinucleon, 
deuteron, etc. 
Hyperon-nucleon 
Pion-baryon 
Kaon-baryon 
Meson-meson 
High and super high energy interactions 
Elastic scattering 
Inelastic scattering, two-particle 
final states 
Inelastic scattering, many-particle 
final states 
Inclusive reactions 
Miscellaneous 


PROPERTIES OF SPECIFIC PARTICLES 
AND RESONANCES 

Baryons and baryon resonances 

Mesons and meson resonances 

Leptons 

Other and hypothetical particles 


NUCLEAR PHYSICS 


NUCLEAR STRUCTURE AND 
PROPERTIES 
General nuclear properties 
Binding energy and masses 
Shape, charge, radius 
Spin, parity, moments 
Level density, spacing and structure 
Nuclear forces 
Few-nucleon systems 
Nuclear structure models and methods 
Shell model 
Collective models 
Cluster models 
Microscopic methods 
Nuclear matter 
Nuclear collective motion experiments 
Hypernuclei 


NUCLEAR DECAY AND RADIO- 
ACTIVITY 
Electromagnetic transitions 
B-decay and electron and muon capture 
a-decay 


NUCLEAR REACTIONS AND 
SCATTERING 
Nuclear reaction and scattering models and 
methods 

Optical and diffraction models 
Resonance reactions and scattering 
Direct reactions and scattering 
Statistical theory and fluctuations 
Polarisation in reactions and scattering 
Nuclear reactions and scattering involving 

few-nucleon systems (A < 4) 

Photonuclear reactions and scattering 
Lepton induced reactions and scattering 
Nucleon-induced reactions and scattering 

2H and 3H-induced reactions and scattering 
“H and ‘H-induced reactions and scattering 
Heavy-particle-induced reactions and 

scattering 
Meson- and hyperon-induced reactions and 

scattering 
Fission and fusion 
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NUCLEAR ENGINEERING AND 
NUCLEAR POWER STUDIES 
Neutron physics 
Nuclear reactors and materials 
Nuclear reactor materials 
Fusion reactors, thermonuclear power 
studies 
Nuclear explosions 
Radiation technology 


ATOMIC AND MOLECULAR PHYSICS 


ATOMS 
Atomic masses, mass spectra, abundances, 
isotopes 
Atomic structure and spectroscopy 
Orbitals: self-consistent field and other 
methods 
Electron correlations, configuration 
interactions 
Radiative corrections 
Optical spectroscopy 
X-ray spectroscopy 
Electric and magnetic moments, 
polarisability 
Fluorescence, resonances, excitations and 
energy transfer 
Ionisation, continuum spectra, electron 
affinity 
Collision processes and atomic interactions 
Electron scattering, excitation, ionization 
lon scattering and charge transfer 
Atomic beams 
Forces between atoms, interatomic 
potentials 
Mesic and muonic atoms, atoms containing 
other particles than normal 


MOLECULES 
Molecular configurations and dimensions 
Molecular structure 
Orbitals: LCAO, SCF and variational 
methods 
Electron correlations 
Electronic structure 
Vibrations, rotation, force constants 
Molecular spectroscopy 
Bonds, moments, polarisability 
Visible and ultraviolet spectra 
Vacuum ultraviolet spectra 
Infrared and Raman spectra 
Radiofrequency and microwave spectra 
Line widths and profiles 
Fluorescence, radiationless transitions 
Level crossing, optical pumping 
Isotope effects 
Magnetic resonance and relaxation 
Ionisation and dissociation, recombination 
Electron spectroscopy 
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Collision processes and molecular 
interactions 
Electron scattering, excitation, ionisation 
Energy and spin transfer collisions 
Molecular beams 
Intermolecular forces 


MACROMOLECULES AND POLYMERS 
Molecular configurations and conformations 
Molecular structure and spectroscopy 
Dynamical behaviour 
Bulk physical properties 


GASES, FLUID DYNAMICS AND 
PLASMAS 


PHYSICS OF GASES 
Kinetic theory and equations of state 
Mechanical properties 
Thermal properties 
Acoustical properties 
Viscosity, diffusion 
Electrical phenomena 
Magnetic phenomena 
Optical properties 


FLUID DYNAMiCS 

General theory 

Laminar flow 

Turbulence and heat transfer 

Stratified flow 

Rotational flow and vorticity 

Boundary layers 

Aerodynamics and compressible flow 

Shock and detonation phenomena 

Jets, nozzles and wakes 

Non-Newtonian flow 

Rarefied gas dynamics 

Oscillations, waves and instabilities 

Magnetohydrodynamics and electrohydro- 
dynamics 

Multiphase fluid dynamics 
Bubbles, drops and cavitation 
Suspensions, colloids, aerosols 
Flow through porous media 

Relativistic fluid dynamics 

Other topics in fluid dynamics 


PLASMA PHYSICS 
Elementary processes in plasmas 
Plasma theory, basic properties and 

thermodynamics 

Plasma simulation 
Transport and collision processes in plasma 
Electromagnetic waves in plasma 
Plasma flow, magnetohydrodynamics 
Plasma waves, oscillations and instabilities 
Plasma production and heating 
Plasma equilibrium and confinement 
Plasma diagnostics 
Plasma devices and applications 
Relativistic plasmas 
Other topics in plasma physics 


ELECTRIC DISCHARGES 


CONDENSED MATTER: STRUCTURE, 
THERMAL AND MECHANICAL 
PROPERTIES 
STRUCTURE OF LIQUIDS AND SOLIDS: 
CRYSTALLOGRAPHY 
Techniques for structure determination 
X-ray diffraction and scattering 
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Neutron diffraction and scattering 
Electron diffraction and scattering 
Liquids 
Classical theory of liquid structure 
Quantum theory of liquid structure 
Studies of specific liquid structures 
Liquid crystals 
Amorphous and polymeric materials 
Glasses 
Elastomers 
Polymers, plastics 
Crystalline state 
Physics of crystal growth 
Crystal symmetry and morphology 
Crystal binding 
Specific structures: metals and alloys 
Specific structures: other inorganic 
materials 
Specific structures: organic materials 
Defects in crystals 
Point defects 
Colour centres 
Dislocations 
Stacking faults and other planar defects 
Crystal impurities 
Radiation damage and other irradiation 
effects 
X-rays and gamma-rays 
Electrons and positrons 
Neutrons 
Tons, molecules and heavy particles 
Channelling, energy loss of particles 
Ton implantation 


MECHANICAL AND ACOUSTIC 
PROPERTIES 
Mechanical properties of liquids 
Mechanical properties of solids 
Elasticity 
Deformation and plasticity 
Creep 
Fatique 
Brittleness, fracture, cracks 
Tribology 
Other mechanical properties and effects 
Mechanical and elastic waves 
Anelasticity, internal friction, mechanical 
resonances 
Acoustic properties of liquids 
Acoustic properties of solids 
Ultrasonic absorption 
Other acoustic effects 


LATTICE DYNAMICS 

General theory 

Phonons and vibrations in crystal lattices 

Localised modes 

Vibrational states in disordered systems 

Thermal and statistical properties of lattices 
Thermal conduction of lattices 
Cooperative crystal statistics, order- 

disorder phenomena 
Other topics in lattice dynamics 


EQUATIONS OF STATE, PHASE 
EQUILIBRIA, PHASE TRANSITIONS 
General theory of equations of state and 
phase equilibria 
Equations of state of specific substances 
Phase equilibrium diagrams 
General studies of phase transitions and 
critical points 
Solid-liquid transitions 
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Liquid-vapour transitions 
Solid-vapour transitions 
Solid-solid transitions 

Other properties in phase systems 


THERMAL PROPERTIES 
Heat capacities of liquids 
Heat capacities of solids 
Thermodynamic properties: entropy 
Thermal expansion: thermomechanical 
effects 


TRANSPORT PROPERTIES (NON- 
ELECTRONIC) 

Diffusion in liquids 

Viscosity of liquids 

Diffusion in solids 

Convection in liquids 

Thermal conduction in non-metallic liquids 

Thermal conduction in non-metallic solids 


LIQUID AND SOLID HELIUM 
General properties of fluids obeying 
quantum statistics 
Liquid helium 4 
Liquid helium 3 
Helium 3—4 mixtures 
Solid helium 
SURFACES AND INTERFACES: THIN 
FILMS AND WHISKERS 
Structure of surfaces and interfaces 
Texture 
Dynamics of surface and interface 
vibrations 
Mechanical and acoustic properties of 
surfaces 
Surface energy and surface tension 
Sorption 
Adsorption 
Desorption 
Chemisorption 
Chemical properties and surface treatment 
Etching and electropolishing 
Corrosion, oxidation 
Epitaxy 
Thin films, structures and non-electronic 
properties 
Whiskers and dendrites: structure and 
non-electronic properties 


CONDENSED MATTER: ELECTRICAL, 
MAGNETIC AND OPTICAL PROPERTIES 


ELECTRON STATES 
General theories and computational 
techniques 
Electronic density of states determinations 
Extended, single-particle electronic states 
Electron energy states in liquid metals 
and alloys 
Electron energy states in amorphous 
lids 
Band structure and Fermi surface of 
solid metals and alloys 
Band structure of non-metallic crystals 
Localised electron states 
Metal-insulator transition 
Impurity and defect levels: positron states 
Polarons, excitons and other excitations 
ELECTRICAL TRANSPORT 
Electronic conduction in metals and alloys 
Electrical and thermal conduction in 
crystalline metals and alloys 
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Electrical and thermal conduction in 
amorphous and liquid metals and alloys 
Galvanomagnetic and thermoelectric 
effects 
Relaxation times and mean free paths 
Conductivity phenomena in semiconductors 
and insulators 
General theory, scattering mechanisms 
Low field transport, mobility 
High field and non-linear effects 
Minority carriers, recombination and 
trapping 
Galvanomagnetic and other magneto- 
transport effects 
Thermoelectric effects 
Other topics 
High-frequency effects 
Photoconduction and photovoltaic effects 
Acoustoelectric effects 
Mixed conductivity and conductivity 
transitions 
Conductivity of specific semiconductors and 
insulators 
Elemental semiconductors 
II-V and I1-V1 semiconductors 
excluding oxides 
Oxides and ferrites 
Tonic crystals 
Amerphous and glassy materials 
Liquid semiconductors 


ELECTRICAL PROPERTIES OF 
SURFACES, INTERFACES AND 
THIN FILMS 
Surfaces 
Electronic surface states 
Static electrification 
Interfaces 
Semiconductor junctions 
Metal-non-metai contacts 
Metal-insulator-semiconductor structures 
Metal-insulator-metal structures 
Metal-semiconductor-metal structures 
Thin films 
Metallic thin films 
Semiconductor films 
Insulating thin films 
Superconducting films 


SUPERCONDUCTIVITY 
General theory 
Equilibrium properties 
Non-equilibrium and transport properties 
Tunnelling and coupled superconductors 
Superconducting materials 
Other topics 


MAGNETIC PROPERTIES AND 
MATERIALS 
General theory and models of magnetic 
ordering, 
Crystal field theory, spin Hamiltonians 
Heisenberg and Ising models 
Rand and itinerant models 
Diamagnetism and paramagnetism 
Non-metals and metallic compounds 
Metals and alloys 
Local moments in dilute alloys; 
Kondo effect 
Magnetically ordered materials: intrinsic 
properties 
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Saturation moments and magnetic 
susceptibility 
Exchange and superexchange interactions 
Magnetic impurity interactions 
Critical point effects, specific heats, short- 
range order, magnetic transitions 

Spin arrangements 
Spin waves 
Anisotropy 

Studies of specific magnetic materials 
Ferromagnetics 
Antiferromagnetics 
Ferrimagnetics 

Domain effects, magnetisation curves, 
hysteresis 
Fine particles 

Thin films 

Magnetomechanical effects, 
magnetostriction 

Other topics 


MAGNETIC RESONANCE AND 
RELAXATION, MOSSBAUER EFFECT 
General theory of resonance and relaxation 
Measurement techniques 
Electron spin resonance and relaxation 
Tons and impurities 
Colour centres and other defects 
Conduction electrons 
Ferromagnetic, antiferromagnetic and 
ferrimagnetic resonances: spin wave 
resonance 
Nuclear magnetic resonance and relaxation 
Chemical and Knight shifts 
Relaxation effects 
Quadrupole resonances 
Magnetic double resonance 
Mossbauer effect; other y-ray spectroscopy 


DIELECTRIC 
MATERIALS 
General theory and measurement techniques 
Permittivity 
Polarisation; depolarisation effects 
Dielectric loss and relaxation 
Dielectric breakdown and space charge 
effects 
Piezoelectric materials and effects, 
electrostriction 
Pyroelectric and electrocaloric effects 
Ferroelectric and antiferroelectric materials 
and effects 


PROPERTIES AND 


OPTICAL PROPERTIES AND CON- 
DENSED-MATTER SPECTROSCOPY 
Optical properties and materials 
Optical constants and parameters 
Birefringence 
Piezo-, elasto- and acousto-optical effects 
Electro-optical effects 
Magneto-optical effects and properties 
Optical spectra 
Infrared and Raman spectra and 
scattering 
Visible and ultraviolet spectra 
Stimulated emission 
Impurity and defect absorption in solids 
Luminescence spectra and radiative 
recombination 
Photoluminescence 
Electroluminescence 
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Cathodoluminescence 
Thermoluminescence 

Other spectra and interactions between 
radiation and matter 
X-ray emission, absorption and 

fluorescence spectra 

Microwave and radiofrequency spectra 
Other 

Optical properties of thin films 


ELECTRON AND ION EMISSION BY 
LIQUIDS AND SOLIDS AND IMPACT 
PHENOMENA 

Impact phenomena 

Thermionic emission 

Photoemission 

Other emission 


INTERDISCIPLINARY SUBJECTS 


MATERIALS SCIENCE AND 
METALLURGY 

Methods of crystal growth and purification 
Growth from vapour 
Growth from the melt 
Zone melting and zone refining 
Growth, preparation and processing of 

semiconductor crystals 

Physical metallurgy 
Phase diagrams of alloys. Transformations 
Microstructure, inclusions, crystallite 

texture 

Treatment of metals, mechanical strength 
Forming and joining processes 

Glasses, ceramics, refractories 

Composite materials 

Amorphous and polymeric materials 

Dispersions, powders and porous materials 
Dispersions and colloids 
Granular materials, powders 
Porous materials 

Materials testing 


PHYSICAL CHEMISTRY 

Thermochemistry, chemical reactions and 
kinetics 

Electrochemistry and electrophoresis 
Radiation chemistry 
Photochemistry 
Chemistry of photographic process 
Nuclear chemistry, radiochemistry 
Surface processes 
Other topics in physical chemistry 


GEOPHYSICS, EARTH SCIENCES 
Lithosphere, core and mantle 
Geomagnetism and geoelectricity 
Glaciology, rivers and lakes 
Oceanography 
Lower atmosphere, meteorology 
Upper atmosphere 
Ionosphere 
D, E and F layers 

Magnetosphere radiation belts 

Geophysical instruments and techniques 
Atmospheric and ionospheric techniques 

and equipment 

Oceanographic techniques and equipment 

Other topics in geophysics 

COSMIC RAYS 


Origin and propagation outside solar system 
Interplanetary propagation and effects 
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Energetic solar particles and photons 
Solar modulation and geophysical effects 
Composition and energy spectra 
Extensive air showers 

High energy interactions 

Muons and neutrinos 


ASTRONOMY AND ASTROPHYSICS 
Celestial mechanics 
Theoretical astrophysics 
Cosmology 
Solar system 
Sun 
Planets 
Moon 
Asteroids, comets, meteors 
Interplanetary matter 
Stars 
Stellar models and theories 
Stellar properties 
Stellar objects 
Radiosources, infrared, X-ray and gamma- 
ray sources 
Radiosources 
Quasars 
Pulsars 
Infrared sources 
X-ray sources 
Gammia-ray sources 
Galaxies, stellar systems 
Interstellar matter 
H I regions 
H II regions 
Emission, absorption and reflection 
nebulae 
Planetary nebulae 
Interstellar dust 
Astronomical measurements listed by type 
of observation 
Visible 
Infrared 
Ultraviolet 
Radio, radar 
X-rays, gamma-rays and other particles 
Astronomical techniques and instru- 
mentation 


BIOPHYSICS AND MEDICAL PHYSICS 
Molecular biophysics 
Cellular biophysics 
Biotransport, membrane physics 
Bioelectricity 
Physiological aspects of speech 
Hearing 
Physiological and psychological optics 
Optics and physiology of the eye 
Colour perception 
Medical physics 
Medical uses of radiation and radio- 
activity 
Biological effects of radiation 
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